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Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 10/27/2008 has been entered. 

Response to Arguments 

2. Applicant's arguments, see Remarks, filed 10/27/2008, with respect to the rejection(s) of 
claim(s) 1, 3-5, 8-20 and 28-3 1 in view of Tani, Hillig and additional reference have been fully 
considered and are persuasive. Therefore, all previous rejections have been withdrawn. 
However, upon further consideration, new grounds are set forth below. 

Response to Amendment 

3. The amendment dated 10/27/2008 has been fully considered and entered into the Record. 
Claims 1 and 28 are amended, but contain no new matter. Claims 1, 3-5, 8-20 and 28-31 remain 
pending. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claim 3 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. Claim 3 is improperly dependent upon cancelled claim 2. Examiner has interpreted 
the claim to be dependent from independent claim 1 . 
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Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1, 4, 5, 8-11, 15 and 28-30 are rejected under 35 U.S.C. 102(b) as being 

anticipated by Singh et al. (US 5,407,734). 

a. Singh et al. disclose a ceramic matrix composite laminate (abstract) comprising a 
plurality of preform lamina, each comprising directional continuous ceramic filaments in 
said matrix (col. 7, line 66-col. 8, line 23). The composite is formed with the application 
of compression and heat (Example 1) and the interface between adjacent lamina has been 
substantially removed (col. 7, lines 66-68). In between each lamina is a ceramic matrix 
layer with up to 50% by volume ceramic whiskers (col. 8, lines 10-13). Examiner has 
equated the whiskers of Singh et al. to the claimed chopped fibers as the whiskers have a 
length that anticipates the claimed chopped fiber length (col. 3, lines 45-58). The 
chopped fiber and matrix composition is applied to each lamina to form a tape. Each tape 
has a thickness ranging from 0.001 to 0.052 inches (col. 4, lines 64-69). The chopped 
fibers of Singh et al. are randomly oriented as they are admixed in with a liquid medium 
to form a slurry (col. 4, lines 27-32). The chopped fibers of Singh et al are generally less 
than about 0.0004 inches in diameter (col. 3, lines 45-52). SiC chopped fibers are used in 
Example 2. 
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b. Singh et al. fail to explicitly call the chopped fibers in the chopped fiber/matrix 
layer a nonwoven mat. Examiner takes the position that since the chopped fibers may 
comprise up to half of the volume of said chopped fiber/matrix layer there would be 
enough chopped fibers present and interacting with one another that they would 
constitute a nonwoven mat of chopped fibers. 

c. Claims 8-10 are rejected as the composite of Singh et al. most preferably contains 
no voids (col. 8, lines 28-38), therefore the number, size and volume fraction of the inter- 
laminar voids have been reduced to zero. The structure and composition of claim 1 1 is 
anticipated by Singh et al. and as such the inter-laminar void limitations of claim 1 1 
would necessarily be met. 

Claim Rejections - 35 USC § 103 
The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

6. Claims 3, 12-14, 17-20 and 3 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Singh et al. (US 5,407,734). 

a. Singh et al. disclose a ceramic matrix composite laminate (abstract) comprising a 
plurality of preform lamina, each comprising directional continuous ceramic filaments in 
said matrix (col. 7, line 66-col. 8, line 23). The composite is formed the application of 
compression and heat (Example 1) and the interface between adjacent lamina has been 
substantially removed (col. 7, lines 66-68). In between each lamina is a ceramic matrix 
layer with up to 50% by volume ceramic whiskers (col. 8, lines 10-13). Examiner has 
equated the whiskers of Singh et al. to the claimed chopped fibers as the whiskers have a 
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length that anticipates the claimed chopped fiber length (col. 3, lines 45-58). The 
chopped fiber and matrix composition is applied to each lamina to form a tape. Each tape 
has a thickness ranging from 0.001 to 0.052 inches (col. 4, lines 64-69). Singh et al. fail 
to explicitly disclose a thickness for the matrix/chopped fiber layer. Taking into 
consideration that Singh et al. teaches a tape layer (single lamina) comprising a 
matrix/chopped fiber layer and directional continuous ceramic filament layer it would 
have been obvious to one of ordinary skill in the art to have arrived at thickness recited in 
claim 3, especially in light of Singh et al.'s motivation to minimize the thickness of the 
matrix/chopped layer (col. 60-68). The chopped fibers of Singh et al. are randomly 
oriented as they are admixed in with a liquid medium to form a slurry (col. 4, lines 27- 
32). The chopped fibers of Singh et al are generally less than about 0.0004 inches in 
diameter (col. 3, lines 45-52). It would have been obvious to one of ordinary skill in the 
art to have optimized the diameter of the chopped fibers to arrive at the claimed 
diameters with the motivation of using fibers that provide structural reinforcement and 
separation between the adjacent continuous filaments. SiC chopped fibers are used in 
Example 2. 

b. Singh et al. fail to teach or suggest a porosity percentage of the chopped fiber 
(whisker) layer. The reference does teach that there is sufficient spacing between the 
chopped fibers (col. 2, line 65-col. 3, line 6) to permit ceramic matrix penetration and 
said spacing is dependent upon the size of the ceramic particulate and the particular 
composite desired. Therefore, the percentage of the chopped fiber layer is a result- 
effective variable affecting the final properties of the composite (col. 3, lines 1-6). 
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Consequently, absent a clear and convincing showing of unexpected results 
demonstrating the criticality of the claimed ratio, it would have been obvious to one of 
ordinary skill in the art to optimize this result-effective variable by routine 
experimentation. In re Antonie, 559 F.2d 618, 195 USPQ 6 (CCPA 1977). 
c. Singh et al. disclose a number of different types and their combination of ceramic 
filaments and whiskers for use in the construction of the ceramic matrix composite 
laminate (col. 2, lines 32-48). It would have been obvious to one of ordinary skill in the 
art to have selected the same or different ceramics for the filaments and whiskers as well 
as combination of different types of ceramic in the same filament or whisker layer. The 
skilled artisan would have been motivated to pick the particular composition(s) by the 
desired final properties of the composite, which are determined by each fiber's coefficient 
of thermal expansion, tensile strength, elastic modulus, etc. It also would have been 
obvious to one of ordinary skill in the art to have interposed a plurality of chopped fiber 
nonwoven layers between adjacent preform lamina with the desire to prevent adjacent 
lamina contact and reduce inter-laminar shear (col. 8, lines 5-10). 

7. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Singh et al. 

(5,407,734) as applied to claim 1 above, and further in view of Singh et al. (US 5,051,301). 
'734 discloses the claimed invention except that zircon instead of SiC as the ceramic 
matrix material. '301 shows that SiC is an equivalent structure known in the art (claim 
10). Therefore, because these two ceramic matrix materials were art-recognized 
equivalents at the time the invention was made, one of ordinary skill in the art would 
have found it obvious to substitute zircon for SiC in the invention of '301 . 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MATTHEW D. MATZEK whose telephone number is (571)272- 
2423. The examiner can normally be reached on M-F, 9-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Tarazano can be reached on 57 1 .272 .1515. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Matthew D Matzek/ 
Examiner, Art Unit 1794 



